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In the past two decades ^ mijch of the research on teacher effectiveness 
has concentrated on identifying what teachers can do to proniote student achieve- 
ment. The assumption underlying this research 1s that It is possible to identify 
variables that could be used to predict teaching effectiveness In general* 
By improving the teacher's skins on these selected variables, it has been assumed 
that one could Improve the general educational program for all students. Yet* 
recent reviews of this research suggest that this view Is too simplistic since there 
are few consistent findings (Rosenshlnes 1971; Heath and Nielson^ 1974) and very 
little that can be used to help teachers decide what course of action they should 
follow In the classroom (Dunkin and Biddle, 1974), 

These research contradictions Seem due, in parti to tv/o factors. Firsts 
many Investigators have failed to qualify their findings based on the context 
of their studies. Fourth grade matheniatlcs is clearly different than high 
school English 5 and one would suspect that effective teachirg strategies would 
not be the same across both contexts. Secondly^ many researchers have ignored 
the existence of interactions among teacher characteristics, student character- 
istics and Instructional strategies (Aptltude-Treatnient-Interactions) * It may 
be that neither the same instructional strategy nor any combination of teacher 
characteristics will prove to be optimal for all types of students. Treating 
all students alike in the research design rnay obscu^^e Important differential 
effects of teachers and instructional delivery systenis on the achievement of 
different types of students (See Cronback and Snow, 1977^ for a review of ATI studies) 

Recently^ however^ researchers have begun to design studies to focus specif- 
ically on interactions between students and teachers ^ and/or students and 
instructional programs. Some Investigators have concentrated on searching 
for interactions between a single student trait (e.g^^ deperidence/lndependence) 
and various treatment programs^ while others (Cummlngharti, 1975; Bennett^ 1976i 
and Solomon and Kendall, 1976) have formed student and teacher types based on their 



simiUrit^ across a number of traits. This latter procedure is m attempt to 
avoid the ar't1fi'clal ity of either treating the trait as an isolated variable 
(ignoring possible joint or confounding effects of other variables) or of attempting 
to account for the sitnultaneous effects of numeroijs variables. 

In addition to an increasing Interest In student interactive effects, there 
have been additional efforts to specify and e?<aniine teacher effBctiveness in defined 
contexts (e.g.! first grade reading). Furthermore, attempts have been made to 
insure that relatively effective and ineffective teachers are included in study 
samples (See for example Good and Grouws, 1977; Brophy and Everstoin, 1975, 
McDonald, 1976^ Berliner and Tikunoff, 1976). 

In particular, sustained work at the fourth grade level in mathematics 
(Good and Grouws, 1975, 1977) has, yielded a set of instructional behaviors that 
appears to differentiate more and less effective matliematics teacliers. Furthermore, 
an explicit Instructional model has been developed from this naturalistic program 
of research (Good et aT_. , 1977). However, effectiveness in this program of research 
has been defined as average classroom growth. It is conceivable that the instruc- 
tional iTiodel alone or In combination with various teacher characteristics could 
have important differential effects on different types of students. One purpose 
of this study was to test that possibility. 

The second purpose was to further the ATI paradigm by combining the two 
approaches typicany employed (student type interacting with teacNr type and 
student type interacting with the Instructional program) into a three-way model 
which simultaneously examined interactions among teacher OTes, student types and 
the Instructional program. 

4 
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METHOD 

Sainpl e 

thirty-nine fourth grade matheniatics teachers who volunteered from 
a large southwestern school district were included in this study. Most of 
the volunteer teachers came from low SES schools. There were 68 sections of 
math taught by 39 teachers in 28 different schools* Twenty-flya of the 
teachers had at least two years of experience teaching mathematics, and 14 
had more than five years of experience. All of the teachers had taught in 
elementary schools, although not necessarily math, for at least three years. 

Schools were used as the units for assignment to either the experimental 
or control conditions. All teachers at a particular school were assigned to th 
same treatment condition, either experimental or control thus reducing 
possible confounding of the treatment and control conditions* 

INSTRUMENTATION 

Student Measures 

To develop student typologies, an instrument (Attitude Inventory) was 
developed to assess various student attitudes which might Interact with key 
features of the treatment program^ definable teacher characteristics, and/or 
classroom procedures. 

Two pilot tests of the instrument utilizing low SES students were under- 
taken. Items that showed little variation, little stability^ or caused student 
confusion were dropped or modified. The final instrunient consisted of 37 
true-false questions and seven subscales. Operational definitions of the 
subscales fol low.. 



U Mental Compu tat ions - a student's self report of his like/dislike of 
doing mental compLitatlons independent of pencn and paper mnemonic 
devices, 

2' Conscientiousness - a student's self report of his conscientiousness, 
such as completion of homework^ keeping track of papers^ and 
ranembering what to do, 

3. Choice - a student's self report of his preference for choice in his 
assignments and activities 1n math class. 

4. Dependence - a student *s self report of his dependence on the teacher 
for Initial structuring of the math lesson. 

5. Other Orientation - a student-s self report of his I1ke/disl1ke of working 
with other Individuals to solve math problems. 

6. External Motivation - a student's self report of his dependence on 
external forces (such as checking of papers) for motivation In 
ma*th* 

7. Misbehavior - a student's self report of the amount of trouble he 
gets Into in school . 

To establish the stability, the Instrument was administered twice (with a 
two-week interval) to 62 students. The procedures for these two testing sessions 
were Identical to the administration procedures used in the main study* Written 
instructions for administering the attitude Inventory were given to each 
teacher to control for Individual teacher differences. Although the instrument 
readability was determined by the Harris-Jacobson Readability Formula to be at 
grade level 2.4, teachers were Instructed to read the questions to the students to 
overcome any* possible student reading difficulties. Stability coefficients were 
calcuiated for each subscale (Cureton, 1958) and showed adequate two week test-- 
retest reliability (the lowest stability coefficient was 0*644). Internal consistency 
(KR*20) of the subscales was determined using the student data from the main study 
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Table 1 



AttltuMe Inventory Inter-Scale Correlations 
(Internal Reliabilities on Diagonal) 





Mental 
Computations 


Conscien- 
tiousness 


Choice 


Dependence 


Other 
Orientation 


Ext 
Moti 


Mental Conputations 
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-0.149 


0.153 
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0.033 
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-0 


Choice 






0.651 


-0.093 


-0.149 
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0,478 


=0.08^ 


-0 


Other Orientation 










0.520 


-0 


External Motivation 












0 



Misbehavior 

Pre-SRA Achievement 
Score 
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and is reported in Tabli along with the Inter-scale correlations. 
Teacher Measures 

To obtain teachers' views of the characteristics , organi zation , and typical 
activities of their classrooms, a questionnaire was developed (Teaching Style 
Inventory), Each item used in the questionnaire was selected because of its 
relationship to factors that previous research had suggested to be relevant to 
achievefnent in elementary mathematics. After numerous revisions and two pilot 
tests, a final version was developed which contained 73 questions divided into 
three sections* The first section contained 39 items assessing normal classroom 
procedures. Teachers were instructed to indicate where they would classify 
their classroom on a continuous scale with regard to specific classroom practices 
(amount of testing, emphasis on enJoyiTient, etc.)- The second section^ consisting 
of ten items, gathered Information concerning the teacher's opinions, interests, 
and attitude regarding mathematics. The inforiTiatlon was obtained by having teachers 
indicate agreement or disagreement (us^'ng a five-point scale) with a number of 
statCTients (e.g.* feel I have a good sound background in mathematics; teaching 

math makes me feel secure")- 

The last section asked the teacher, in a f il l-in=the-blank format^ for 
specific quantifiable information, such as the number of days per week that ha or 
she taught math. This section also included several open-ended questions that 
posed a particular Instructional problem and asked teachers how they would resolve 
the dilenma. 

.1 

Seven subscales were derived from the inter-quest1on correlation matrix: 
1. Need fgr Personal Control - the teacher's expressed need to be in full 
control of the classroom events and rules 



' . Factor analysis was initially employed, however, the derived factors were difficult 

to conceptually defini, therefore, an alternate procedure to factor analysis was 
employed. Questions were first grouped conceptually then submitted for reliability 
analysis, (See Nunnally, 1967) 
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2- Need for Contextual Stability - the teachei^'s expressed need for 

stability in the curriculuni, classroom organization, and instructional 
pattern. 

3* Degree of Individualization - the degree to which children were 
taught and evaluated as individuals 

4, Degree of Abstractness - the degree to which the class was taught 
using abstract concepts or taught employing techniques or materials ' 
with which the students had little famniarity 

5, Degree of Security - the degree to which the teacher felt comfortable 
and secure about her ability to teach math 

6, Experience - the total number of years the elementary school teaching 
experience plus the number of years of experience teaching fourth 
grade mathematics. 

7- Education - the total number of credit hours in matheniatlcs plus the 
number of graduate credit hours ^ 

Internal consistency estimates of these subscales were determined in a manner 
analogous to the procedures, employed with the attitude inventory instrument. 
Reliability results for five of the subscales as well as all interscale correlationi 
are presented in Table 2, Since subscales six and seven were continuous in nature 
and represented factual information rather than optnionsj calculation of reliability 
was precluded* 
Dependent Variable 

The blue level four ES mathematics subtest of the SRA Achievement Test 
series was the outcome measure i as well as the covariate (same test administered 
iimnediately preceding the experimental phase of the study). The test Included 
40 multiple choice Items dealing with various topics traditionally covered in 
elementary math classes* The within-grade reliabilities (KR-ZO) was reported higher 
than 0.90. 
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Table I 



Teaciiing Style Inventory Inter-Scile Correlations 
(Internal Reliabilities on Diagonal) 



Degree of 
Indlvidualizatloii 

Degree of 
istraetfiess 

Oagraa of Security 

Experience ' 

Education 
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Subscale Control Stability 


Digree of 
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Degree of 
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enee Education 


S^s^^^,,, 0,540 O.OEJ 
Personal Control 

M for ^j2J 
Contextual Stability 


^0.274 
^0.518 ' 




0.06? U 
Am -0.0 


89 -0.109 

11 -0,009 : i 
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-0.026 



10 



ERIC 



11 



A major G^lticisn] of using standardized tests as the outeorne measure 
is that they lack content validity if there 1s no relationship between what 
is "taught" and what Is "tested'" (Gall, 1973). To establish content validity, 
each teacher's lesson plan was examined to see how closely the material covered 
matched the content tested on the SRA Achlevenient Test. Results of the examihatlon 
revealed that |21 teachers had covered most of the matheniatics material that 
the SRA achievement tested. Additlonany, the experimental and control teachers 
had covered roughl^^ the same materiaU and thuSj were approximately equal 1n terms 
of teaching the material that the SRA test covered. Hence, there existed no 
apparent interaction between the treatment condition (experimental and control) 
and the content coverage of the SRA Achievement Test. 

Observati on S ^^steir] 

To insure that the treafenent was implemented, an observation system was employed 
Four trained coders observed each teacher at least five times. The process measures 
used were essentially those utnized by Good and Grouws (1975) 1n a study of process- 
product relationships in fourth grade mathematics classrooms* Four basic sets of 
information were gathered. First, time measures were taken to describe how Instruc- 
tional time was utnized. Secondly, low inference descriptions of student-teacher 
interaction patterns were gathered using the Brophy-Good Dyadic System (1970). 
Thirdly, high inference data were obtained by use of variables drawn from the works 
of Emer (1973) and Kounin (1970), Finally, checklists were used to describe 
math materials, assignments, and pacing information. 

Treatment 

The treattnent program was basically derived frOTi earlier naturalistic research 
conducted by Good and Grouws (1975, 1977). They identified fourth grade teachers 
who consistently were more or less effective in obtaining mathaTiatlcs achieve- 
ment. Observation in these classrooms produced a set of behaviors that con- 
sistently separated more and less effective teachers. In the present study, the 



natutralistle Hndinji froraiSood and Gmms (Igf^i 1977) mm Integrated with the 
ricent rasea^^ch of crthers and tiranslated Into an iiistructloinal program (sse Good 
and Grouv/S| jt |^-, 1977 -for a wore detail ed description). The treatment program 
basf^aliy encouraged teachers t^inakesiK adJus't'ne^ts 1n their Instructional 
patterns. 

U ^i^^mt - to devoie approxiiwatei/ one-half of the 

ma thematlcs class period (aboat 20 minutes) toward developing 
coticeptual understand 1ng of^ mathem^ti cs 

[jgffigj^rk ^ to assign and grade problenis to be completed the 
sttidents at home 

3* t^£g^/Pr£ii^ M^^fflH to ask more questions caning for 

knciwl edge cf a specific "fact" suc!^ as the answer to a particular 
math^a-tical problfim ^product quest lar) and fewer questions 
assessing understaridtrig (process ques^^ons) 

4, SeMyirfe - to al bvf only m1nu tes per day for practice 
and abser\^fi the fDnov^ing principles durfing that sasslon: 

a* on task - prov^idtng uninterrupted successful practice 
b, fnomentum - Iceeping the stLidfents working 

alerting - 1 etting tlie students know tfiay will be held 

accountable 

d. accountability ^ iicL^ia! checking of students* work 

5, jav1eijy/l4Mjlt_%^nari cg_ - to conduct regtjlar re^lsw sesslcns once every 
week for orie-.!ial f of the math perioti and once each month for the full 
inath^atlcs pert od 

6, ii£| carefully cpnsider the rate in i^hich niaterlal is covered 
4nd Increase the pace if possible 



Procedure fgr^ the Study 

In the early part of September, 1977, the 39 fourih grade matheniaiics 
teachers, who volunteered to participate in the study, atteridad a n 1ns«rvice 
workshop. During the workshop, the teachsrs fniecl ou1 a questlo malr-e regarcling 
their styles of teaching mathematics (Teaching Stifle IrventPry). All leachers 
were told that al though the experimental prograni was e3<pected "to -work, the program 
was based on correlational research, and the project ms a tist of these ideas. 

Teachers ir the experiinental group were giver an explanation of tJie treatment 
prograri and a 45-page manual along with Instruction to read it and begin to .plan 
for iinplenientatlon. Control teachers ware told to teach as tfiey noniially would 
and that they would not get the details of the program until, February. 

rniportantlj, a deliberate effort was made to criale a strong Hawtliorne 
effect In the control group to maximlie confiderce in bellevirig that any 
subsequent differences between experimental and control groups would be due 
to program differences, not motivational differences. CHven that control teachers 
knew that the research was designed to improve student achievrrient, that the school 
district was interested in the research, and that the/ were being oBs&rved and 
would receive feedback, it appears reasonable to assunje that a strorg Hav/thorne 
effect for the control teachers was created. This was subseqijently verified fcy 
the SRA post- test information that shoves that the control teachers' students' 
achievenient had grown seven months during only four motitHs of the prograrti. 

For the ne^it fifteen weeks, the coders observed and recoHed cla&sroom 
events in all 39 teachers' classroonis. Observations v/erfi approx^ma til I equal ly,, 
spaced although some adjustments were necessitated by phj/sical restrictions 
including illnassesi assemblies, distances between scftools, etc. obseryation 
was terminated, and the post SRA Achievment Test was admfnlstered tr inld-Deceriber. 



Stati&t leal, MethPtii of An^ljsts 

Cluite^ Anal^sf s CSA^i 197615 a muUivariate proceduri, was selected 
to group studant and teachers Into types that were maximany slmnar w1th1n 
types, but maxlmall/ different between types. Teachers v/ere clustered into types 
bimd on tfii likeness of their responses on the subscales of the Teaching Style 
Inveritor'y, Because of- th^ v/ide range of their responses on the subscales s the 
scores for each teacher ^€r€ standardized (mean - 0 and S.D, ^1) before they 
were entered into the cluster program. This presented one subscale frDm exerting 
Lindiia 1 nfl uence or the r&sultant clusters. 

Since the nuitiber of stiidents in this study far succeeded the maximuni nurnber 
of Observations that can ie grouped using any computer clustering program, a 
procedure suggested by Oycran and Klott (1972) m% employed* The algorithni 
callg for the clustering cf random subsanples^ subsequently followed by a cliistering 
of the clii iters . 

A computerized random ruiDber generator (SASj 1 976) was employed to produce 
ten random subsafnples f roPi the total sample of students (N^1097), Variables 
eiitered into the clListerirg procedures included those seven attitude factors derived 
froit) the attitude iriventoiry plus student sex and the pre-SRA inath achievement 
score* The initial cluster analysis produced a total of 50 student clusters. The 
50 clusters were then entered into a second order cluster analysis using w1 thin- 
clyster means on the variciis components* 

WuTtf ple-regres^sion analysis (SAS^ 1976) was used to remove the pre-math 
achlevemant effect the criterion variable prior to further analysis. The 
crltBrion for studeiit success was defined as the di ff erence between the observed 
and predicted scores on tfie SRA Mathematics Achleveirient Test. 

Slrice the data ful filled the necessary assumptions, three-way analysis of 
variance (SAS I 1976)^ was used to investigate the separate and joint effects of the 




Tabls 3 



Student Types Based on thi Cluitar Analysis; tens, StandaN 
Deviations and F Ritici for Clustir Copnents 



Compotients 

Sex 



Student 


Hental 
Coinputatlons 


Conscien- 
tiousness 


Choice Dependence 0 


Othir 
iHe(itat1ofi 


External 
Hotlvation 


l^flale Achieveniintl 
Behavior ^Female Score ■ ■ 

1.11.1 1. II- 1. 1 ■-■ - ''' 


One tm 

(Has) 


2.46 
14? 


7.32 

i.e? 


1.11 4.44 
Itl 9,59 


i.a? 

1.18 


4.55 
1,23 


0.50 1.55 ^ l0,9? '-I 
0,83 0,49 l.aO . 


Two Mean 
(M14) 3 J. 


2.69 
1.48 


7.10 
2.07 


1.89 4.09 

1.S1 i.ia 


1.95 
1.39 


m 


0.70 155 17.19 ;t 
0.97 0.49 ' 3,22.:;^ji 


Three Mean 
fr344) S.O, 


2.72 
1.35 


6.11 
2,29 


1.90 3.91 
M? 1.10 


1.50 
1.10 


LIS 


0.65 1.49 fiJO;:'! 

0.91 0,50 2.24 1 


Four Mean 
(fl^lSl) S,0. 


3.29 
1,19 


8J2 
1.08 


m 4.ia 

0.98 9.96 


2.24 

IM 


3 J 
IM 


0.27 1.35 20.86 1 
0.70 0.48 ^ 5.62 -^j 


Total Mean 
frl09J) S.D. 


2.70 

140 


7.17 
1.97 


1.46 4.17 
1.33 9,97 


1.82 
1,22 


4.36 
L34 


0.5S 1.50 12.21 r| 
0.8? 0.49 3.01 


F Ratios 
'(3,1093 df) 


12.60* 


68.60* 


41.08* 18.71* 


14.55* 


^ 54.37* 


8,95* 6.41* 1009.42* 1 



•p<0,001 ■ ■ ■■ 
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independint variables on ths outcome measure. The residual scores on the SRA 
Mathernatics Achneveniant Test seryed as the dependejit variable^ while stiident type^ 
tiacher type and traatnient type constituted the independent variables. 
Student typfs^ 

The cluster analysis procedure described above resulted In four distinct 
stiident typologies^ The cluster profiles composed of the component measures and 
standard deviations are included In Table 3, as are the £ ratios, indicating the 
degree to which each coniponent differentiates the cluster or student typology. 
Student typology profiles ^ which are based on standard scores on each of the 
components, are presented 1n Figure U Descriptions of the four student typologies 
follow. 

Student One 

Students 1n this cluster scored slightly belov/ the average on prior math 
achlevenient* They displayed an average conscientiousness In conipletlon of papers 
and assngnnients and needed only moderate adult encourageinent to complete their 
Work* Behavioral problems were reported as moderately low in frequency* In 
general , type one students could be classified as '*typ1caV* in most respects. 
The key characteristic that distinguishes type one students frorn all other types 
is that they appear to be very dependent on the teacher for dlrectiori and guidance* 
Their scores^ for instance, on dependence (most dependent of all student types) and 
choice (prefer little. choice) are clear indicators of dependency. Additional 
s.^pport for the dependency label is the finding that these students dislike mental 
computations (where they are asked to do calculations on their om}. This typology 
appears to represent children who are average inmost respects ewept for their 
dependency on the teacher for direction and structuri. Student topology one has 
bean labeled dependent. 
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- Student Type One (Dependent) 

Student Type Two (indipandent) 

Student Typa Three (Low Achlivir 

' Student Type Four (Hi gHcMever) 
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Figure li GrapMc Reprasentatiofi of thi Standardiisd 
Scores for Each of the Foyr S'tudent lypas 



student Type Two 

Studints 1n this typology scored considerably above average on prior ' 
math achievanent. They tended to score about average on mental computations, 
conscientiousness I dependency and other orientation. Scores on the choice 
(high) and external motivation (low) scales indicated that students 1n typology 
two might be classified as independents Their scores on the behavior scale 
indicated these students are the most frequent behavioral problems of the 
four student types. This seems to mesh with the Independent labels as one 
could expect students who are sltghtly unconventional and who like a wide latitude 
of choice to clash with a teacher^ s Idea of a well-behaved class. The moderates 
although below average, score on the dependence scale is somewhat puzzling- It 



appears that although these students prefer a wide latitude of choice and are not 
especially affected by a teacher holding them accountable (1*e*^ by saying^ "TU 
check this work at the end of the period*'')^ they seemingly still rely on the teacher 

to provide initial structuring of the lesson. Student typology two has been 

p 

labeled independent . 

Student Type Three 

Clearly the most salient feature of students in typology three Is their 
extremely low prior math achievement* Scores on the other scales reflect what 
one would expect from low achievers: low conscientiousness , low on teacher 
structuring dependence, low on other orientation, high on need for external 
encouragement to finish their work^ and above average on behavioral problems- 
Whether those traits causei occur simultaneously , or are a result of low achievement 



^Independent here refers to a behavioral preference to work alone and 
does not assume that the student has the concomitant skills necessary for 
working Individually successfuny* 
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1& unknown. They do, howeyer» appear to cluster together very nicely. Students 
1n typology three appear to be somewhat withdrawn from the inaln flow of classroom 
life* For instance, they do not like to work with other children^ nor do they 
especially depend on the teacher for structure. Their high preference for choice 
1s possibly an attempt to avoid problems or situations that might be aversive, 
since they would likely fail most academic tasks that the teacher might afford* 
Student typology three has been labeled |ow achlevCTent- wlthdrawn. 
Student Type Four 

Students constituting typology four are opposite 1n almost all traits from 
type three students. They are very high achievers who are conscientious, other 
oriented, require little external motivation to complete assignments^ like to 
work problems 1n their heads, are infrequent behavioral problems and are more 
likely to be boys than girls. Interestingly ^ type four students scored the lowest 
on the choice scale. This may be due to their task orientation in which they 
perceive the teacher as leader of instruction. Student choice on tasks would tend 
to delay the completion of the Job. Student typology four has been labeled 

achi evenient-tas k oriented^ 
Teacher Types 

Four teacher typologies emerged from the clustering procedure* The cluster 
profiles composed of the component means and standard deviations are Included in 
Table 4, as are the £ ratios, which indicate the degree to which each component 
differentiates the clusters. Teacher typology profiles are based on standardized 
scores are presented in Figure 2. Description of the four teacher types follow. 
Teacher Type One 

Teachers who constituted this typology tended to be younger^ less expiriencedi 
and have little education beyond the bachelor's degree. They desired a moderate 



degree of contgxtual stability in their classrooms and tended to present material 
in a non-abstract manner. Scores on need for personal control and degree of 
Individualization were about average. They reported that they feel reasonably 
secure teaching mathematics. Teachers In typology one have been labeled less 
experle needy 1 ess educated . 
Teache r Type Two 

Type two teachers tended to have extensive teaching experience but had taken 
only a moderate amount of coursework beyond the bachelor's level. It appears 
that type two teachers have taken coursework needed to progress on the salary 
schedule but few. If any, additional graduate Kours. Teachers in typology two 
scored low on degree of Individualization and degree of security In teaching math. 
They scored moderate on the other scales (need for personal control, need for 
contextual stability) with the exception of the degrei of abstractness where they 
indicated they present material 1n a slightly more abstract fashion. Teachers 
in typology two have been labeled ex pe r 1 en c e d / u n s y r e . 
Teacher Type Three 

Four qualities (need for personal control, degree of abstractness, amount of 
education, and degree of security) separated type three teachers from the remaining 
typologies. They reported a high degree of need for personal control of classroom 
rules, regulations, and instructional events. This feeling of personal control 
plus a high level of education may account for the high degree of security In 
teaching math that this typology reported. Interestingly, type three also reported 
the lowest degree of abstractness in their teaching approach. One might expect just 
the oppostie, that is, the more education a teacher has the more Hkely he or she 
would teach from a more theoretical or abstract point of view. A rival hypothesis, 
however. Is that because of the high education level and thus Increased knowledge 
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i Table 4 



Teacher Tplogies Based on the Clyster Analysis: Mm^ Standard 
Diviitions and F Ratios for Clyster Copnents 



Coiipofignts 

Hied for Mi for Degree of 



Teachir 
Typology 




Personal - 
Control 


Conte^tyal 
Stability 


Individuali- 
zatioi) k 


Defrae of 
istractness 


Degree of 
Secyrity E; 


priince Education 


One 


Mean 
$M 


20,00 

m 


2?.53 
5,69 


18.53 
6.50 


13.61 
IM 


17.84 
1.34 


15.30 13.15 

7.99 s.ae 


Two 

m 

[m] 


km 
S.D. 

Mean 
S,0. 


20.00 
Ul 

22.00 
2.61 




16.75 
3.05 

ia.62 
5.4? 


17.37 
1.50 

12.25 


14.50 
1.60 

19.00 
1.41 


27.25 35.50 
10.63 ■ 17.09 

23.62 42.87 
13.19 23.64 


Four 
i0\ 


Mean 
S,D. 


17.60 
2.83 


2130 
5,li 


22,20 
6.69 


19 JO 
5,73 


15.10 ■ 
2.96 


17.60 17.30 V 
8,66 14.17 


Total 
tfl^39) 


Mean 
S.D. 


13.19 

2. a? 


25.23 

m 


19.12 
• 5.92 


' 15.S3 
4.41 


16.69 
IM 


20.05 24.89 
10.66 19.22 


F Ratio 






w 


1.44 


7.77*** 


10.39*** 


2.§4** 8.35*** 



(3,36) 



*p<0.10 **p<0,05 ***p<0,01 
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of the subject, the teacher might be able to dissect mathematics into easily under- 
standable units and Interlink those units into less abstract^ but more meaningful 
lessons- Typology three teachers have been labeled educated- secure. 
Typology Type Four 

Typology four teachers portrayed characteristics typically associated with 
individualization. They had a low need for personal control and conteKtual 
stability, and they frequently allowed students to set classroom rules, assignments, 
and furniture placenients and the general direction of instruction. Of the four 
typologies, only type four teachers reported any degree of individualization 1n 
their classrooms. They also reported that they teach math more abstractly, with 
more emphasis on theory and less on "consumer skills, " The experience and educational 
levels of type four teachers were below average ^ as was their security in 
math. Teachers In typology four have been labeled individualized . 
Fidelity of Treatment Implementation 

To assess the degree of Implementation of the experimental treatment, 
coders collected low inference data concerning the presence, absence, or duration 
of specific Instructional events outlined in the treatment. Although data 
gathered were low inference m nature, and thus not very susceptible to intercoder 
disagreement or drift, intercoder reliabilities for each coded category were 
determined and found to be good (90% or better agreement for each category)* To 
derive a single measure representing overall implementation, a numerical score 
(based on the observational data) was calculated* The implementation scores for 
the ejcperlmental treatment and control, as well as the means and standard deviations, 
are presented in Table 5, Results of the analysis of variance comparing control and 
experimental teachers presented in Table 6 clearly indicate that the experimental 
teachers exhibited more of the treatment behaviors than did the control teachers* 
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Table 5 

Means and Standard Deviation for the Implernentation Scores 



Treatment Standard 

Condition N Mean Dev1 atlon Minimum Maximum 

Experimental ^ 20 9,06 L35 7.45 12.44 

Control 19 7.89 2.02 5,11 12,67 



Table 6 

^alysls of Variance betv/een ExperlmentaT Treatment and 
Control Treatment Teachers' Implementation Scores 





Source 


df 


MS 


F 


Probabnity 


Treatment 
Condition 

Error 


1 
37 


13.28 
2,93 


4.53 


0.0400 



* ■ 'k 

■ • ■ ■' 29 • ..1 

.' 
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Main and Interaction Effects, 

An analysis of variance procedure was used to test the statistical properties 
of the 4x4x2 factorial design. As can be seen from Table 8, all main and inter- 
action effects among and between teacher types, student types and treatment types 
(control or experimental) were significant althQugh at different levels. To 
determine the loci of the interaction effects^ simple main effects were calculated 
and are reported in Table 9. The Newman-Keul multiple range test (adjusted for 
unequal N's) was used to indicate which particular student/ teacher, student/treatment^ 
or teacher/treatment pairings were causing the significant differences that were 
found in the simple main effect analysis. 

Examination of Tables 10-18 reveals where these significant interactions 
occurred and can be summarized as follows: 

1, Type one students (dependent) did significantly better with 
type two (experienced/unsure) and type three (educated/secure) 
teachers who were in the experimental treatment condition. 
They did significantly poorer with type three (educated/secure) 
teachers in the control treatment. 

2, Type two students (Independent) did significantly better with 
type three (educated/secure) teachers and significantly poorer 
with type four (individualized) teachers, both who were in the 
experimental treatment condition, 

3* Type three students (low achievers) did significantly better with 
type two (experienced/insecure) and type three (educated/secure) 
teachers 1n the experimental treatment and poorest with type 
three (educated/secure) in the control. 
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4. Teacher type four (Individual ized) did worst with student type 
two (Independent) in the experimental treatment condition* 
Individualized teachers did not do signif icantiy better with any 
student type under either the treatnient or control condition, 

5. Teacher type three (educated/secure) did significantly better 
with student type four (high achievers) in the control but 

poorly with student types one (dependent) and three (low achievers), 
both in the control condition, 

6. Type one students (dependent), who are in the experimental treat- 
ment, did best with teacher type two (experienced/unsure) and 
worst with teacher type one (less experienced/less educated), 

7. Type two students (independent) and type three students (low achievers), 
who are in the experimental treatment did significantly better with 
teacher types three (educated/secure) and two (experienced/unsure). 
Independent students did poorlyt on the other hand, with teacher type 
one (less experienced/less educated) and four (individualized). 

8. Type four students (high achievers) did not do so significantly better 
under any teacher type. 
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Table 7 



Number of Subjects, Means, and Standard Deviations for the Various Comblnationi 
of Teacher Types and Student Types fn the Control Treatment Condition 



Teacher T)pe 




Dependent. . 


Studint Type 

, Low Achievers/ H 
Independent Withdrawn 


igh Achieviri/. 
Task Oriented 


Less Experience/ 
Less EduCftton ' 


N 
M 

en 


71 
' -0.95 
0, lb 


36 58 
-0.62 ^0.93 
5,35 4,64 


28 ' 
-0.26 
5,47 


Experienced/ 
Unsure 


N 

M ^ 
SD 


51 

-1.24 
6.20 


20 29 
"0.99 -1,58 
5.57 4,11 ' 


15 

2.32 
5.21 


Educated/ 
Secure 

i 


N 
M 

SD 


11 

-4.27 
5.18 


7 21 
-1.55 ' -4.30 
1.02 3.54 


4 

4.37 
3,48 


Individualized 


N 
M 
SD 


46 

^2.77 
5.11 


47 37 
-2.48 4.85 
5.76 4.40 


40 

-1.14 
5.25 



Table 7 (continued) 

Number of Subjects. Means, and Standard Deviations for the Various Combinations 
of Teachir Types and Studint Typas 1n the Experlmantal Triatment Condition 

Student Type 

> ' Low Achievers/ High Achievers/ 

;l,gy.Typ| Dependent Independent Withdrawn Task Oriented; 



Less Experience/ 
Less Education 


N 

SD 


30 
■ -0.72 
6.50 


13 

^0.65 
6.14 


38 

0.79 

4.41 


5 

6.35 
5.05 


Experienced/ 
Unsure 


N 

M . 

SD 


44 

4.29 
6.72 


22 

3.33 
3,04 


33 

4.68 
7.46 ' 


17 

2.95 
5.37 


Educated/ 
Secure 


N 
M 

SD 


59 

2.39 
5.19 


31 

3.95 
6.09 


25 

3.46 
5,41 


27 

2.86 
5.35 


Ihd1v1dual1zed 


N 
M 


38 

0.17 


15 

.6.25 
4.93 


55 

-1.00 
5.54 


4 

1.44 
6.94 



Table 8 



Analysis of Variance 
Dependant VaHable—SfVL Residual Score 





Source 


df HS 


F Probability 



Treatment Condition 


1 


1202,90 


41.16 


0.0001 


Student Type 


3 


148.84 


5.09 


0.0O18 


Teacher Type 


3 


313.04 


10.71 


0.0001 


Treatment % Student Type 


3 


63,64 


'2.18 


0.0876 


Treatment % Teacher Type 


3 


129.08 


4.42 


0.0045 


Student Type x Teacher Type 


9 


51.49 


1.76 


0.0711 


Treatment % Student Type x 
Teacher Type 


9 


70.92 


2.43 


0.0101 


Error 


945 


29.22 
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Table 9 

Results of the Simpli Main Effect Analysis 



Source 




df 


MS 


F 


Probabil ity 


Student Type x Treatment 
at Teacher Type One 


Type 


"3 


54.95 


1.91 


0,1271 


Student Type x Treatment 
at Teacher Type Two 


Type 


3 


42.35 


1.29 


0.2764 


Student Type .x Treatment 
at Teacher Type Three 


Type 


3 


79.16 


2.90 


0.0361 


Student Type x Treatment 
at Teacher Type Four 


Type 


3 


115.08, 


4.11 


0.0072 


Teacher Type x Treatment 
at Student Type One 


Type 


3 


141.01 


4,62 


0.0037 


Teacher Type x Treatment 
at Student Type Tv/o • 


Type 


3 


168.81 


5.23 


0.0019 


Teacher Type x Treatment 
at Student Type Three 


Type 


3 


184.43 


7.06 


0,0002 


Teacher Type x Treatment 
at Student Type Four 


Type 


3 


44.55 


1.56 


•0,1995 


Student Type x Teacher Type 
at Treatment Type One 


9 


80.12 


2.46 


0.0097 


Student Type x Teacher Type 
at Treatment Type Two 


9 


27.95 


1.06 


0.3897 
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Table 10 



! 



iiwn-Keul Hyltiple Range Test on Differences between Student Types Under the Experimental Treatment 
and Control Treatment ien Taught by Type Three Teachers (Educated/Secure) 



Student Type-Treatinent Type 

4, High 2. Inde- 3. Low 4, High 1, Oepan^ t Indi- 1. Depen- 3. Low 

^ehievers pindent Achievers khievers dent in pendent dent In Achievars Critica' 

in Contfol in EKp, in Exp. in Exp. Exp. in Control Control in Control Valyes 



^^^^f' tas 4.3?" 3.95 3J" IM 2.39 4.6S -4.2? -4.30 



i HigMchievars 4.37 0,42 0.91 1.51 IM km 8.64* 8.67* 
in Control 

2. Independent 3.95 0.49 1.09 1.5g 5.60 8.22* 8.25* 
In Experimental 

3. LW Achievers 3.46 0,60 1.07 5.11 7.73* 7.76* 
in Expiriiiiefital 

4. High Achievers 2.86 0.4? 4.51 7.13* 7.16* 
in Experiineiital 

1, Dependent 2.39 4.04 6,66* 6.69* 
In Experiniefital 

2, Independent ^1.65 2.62 2.65 
in Control 

1, Dependent -4.27 0.03 
in Control 

3, Low Achievers -4.30 
in Control 



R^5.4; 



Rg=6,0i 



Rg=6,3 
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■ Table 1] 



tan-Keul Hultlple Ranee Test on Di 
and Coiitrol Treatment 1 


ifferancas betweefi student Types Under^the EHperifflental 'Treatment 
Ihen Taught by Type Four Teachers (Indiviayanzed) 






■ Student Type-Treatment Type 






4, High L Deper 
Hchievirs dent ir 
in Exp. Exp. 


1. 1 Inw 4 Hiah 3 Low 2. Inde- 1, Depen- 
1 Achievers AcMevers AcMevarE pendent defitln 
in Exp. in Control in Control in Control Control 


2. Inde- 
pendent 
in Exp, 


Critica 
yalnes 


Hears 1.44 0,17 

Treatinent Type 


^1,UU ''ii^H "iiOw ^LtlQ t.,/ / 


^625 




4, High Achievers 1.44 1,2J 


L44 2.88 3.29 3.92 4,^1 


/iD3 




in Experimental 
1, Dependent 0,17 


1,17 1.61 2.02 2.i 2.94 


5.42* 




in LApi^i lillaiUl 








3, Low Achievers -1.00 
' in Experiniental 


0.44 0.85 1.48 1.77 


5.25* 


4. High Achievers -1.44 


0.41 1.04 1.33 


4.81 


R^«4.5 


in Control 

3. Low Achievers -1.85 
in Control 

2. Independent -2,48 
in Control 

1, Dependent -2 J? 
;/ in Control 


0,63 0.92 
0.29 


4.40 
3.77 

3,48 




7 IndpnpnHpnt *fi 25 

K in Experimantal 






lj=5.4 



*p<,0.05 



Table 12 



Ni«n.Keui Hyltiple Range Test on Diffironcei km Tiachef Types Under the Experimental Treatnient 
and Control Treatraiit Ha^in^ Type One Stydanti (Oipendeiit) 



Teaciier Typi- 



*p*O.OS 



Taacher Typi-Triatmeiit Typa 

'gnced/ 3 Ediicated/ i Indi^ EprienCid/ Experienced/ aneid/ I. Indiv 3. Educatid/ 

Unsyre ' kmi vidualized Leii Education Leis Edycation Uniyra vidyaliiid Sicura 

inExo inEKp in Exp, in Exp, in Control in ContrQl ;1n Control in Control 



mm 



i29 



2.39 



■0.?2 



.0.95 



■1.24 



4J1 



4,2? 



yniyfeift 


129 


l.go 4,12* 5.01* 


5,24* 


IM* 


/,iia" 


8,56* 




j,-tyJColEy/ 

leCyfe In 


2.39 


2.22 3.11 


■3.34 


3,63 


5.16* 


8,66* 


R2-2.65 


bpiririientil 














R^3.n 
R^''3,4I 


4, ffidividyaliied 
1n Ejtperlntontal 


0.17 


0,89 


1,12 


yi 


IM 


4.44 


1, Uss Expirianci/ 
Less Edueation 


•0.72 




m 


0.52 


1.05 






in EKporfeentil 




i 












Lfsi Education 
In Control 


.0.95 






0,29 


,1,12 


3.32 


Rg^3.86 


2, Exjifitncad/ 


.1.24 








1,03 


3,03 




in Control 














Rji4,00 
RjM.il 


4, Indlvidualizod 
ill Control 


.2.77 










1,50 


3. E^ueated/Sifiyri 
ifl Control 


.4.27 






1 









I 
I 
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fjiwn4iul Mmk mm Test on mUmm bitwain T«£tiarT](PM Ondar tlie EKpirlintil Imimnt 
and COntrdi Treatat Having Type Two Studanti (Indepeddeiit) 



Teacher Type-Treatrent Type - ' 

limn- lim 1. Lesi 2. Epri- Z, , , . 

3. Edueated/ ancid/ Esoerieoci/ Epriance/ enced/ 3, Educated/ 4, In Undi. 

" Securi" URsyre Lesi Edycation Less Edycation Uiiiyre ktm vidyallie vidua iied Cri ical 

in Eisp in hp. in Cpiitrol in Exp, in Cofitrol in Control m Contro] in E^p. Mm 



Tr«s m 3.33 462 -O.M ^ 4.6E -E.IS 4.25 



3. Educa 

. Se. 
In 

2. Eprienced/ 
in 



3.95 



3, Educitid/Secure AM 
In Control 



FRir 
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52 4j!. 4,(0 4.)( S,SO« !.«• 1I).!0» 



3.33 US 3.38 "«* 



1 I SP? f UnflHlHH?*H^/ 

"u;;sir -o,k «.« 



4.60^ 



3.77* 



111 wntroi 

1. Less Epipd/ _ j gg yj yg* 

Less Educitiofl -0,65 "-'^ 

in EKperiisntai , (I_i§j4 

5 '\ 

LEpnan«d/ ' Ij yg. 

Unsuri ^ ^0,99 

in CDntrol ^ Mi j8,. 

6 



4. iRdividualizid ^^48 
in Control . • 

4, Individualiiid 4M 
in EKpariiiiintil 
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mm4m\ Multiple m Test on Dif Fifsncos between Tejchsr Im , the E^Derlrental TfeatPint 
and ControHroatiint Hdving Typa Tlirea Stydinti (Low fldiievers) 



leachaf Typo-Tfeatriont Type 
1. im I Le^B 

" 3 Educated/ Less Lgss 4. n i- enced . i Indi- ,3. Educatid/. 
iSlp. Io eIp. inE^p: ¥e^P, inE^p. in Control 1^ Control ' in^M 



. reader Tp. ,lj .yg^ .yo 
' Treatiwnt Typ! ^ ^^eani 4.68 3,16 "'^^ _ ■ 



lli^nmiil . gg^, ■ 5_gg* yg* y]* B,98* 

b'nsiji'e in ^''Oa 

Cvpafi.r,^i]ta] R^=Z.43 

. ■ 2iP U9* M6* ^'^l* ^'^^* 

3. Educated/Secura 3.46 

■ in EwiriKntll P^2,il 

L Less Experiencd/ . , ,s 2.37 2.64 M9* , 

LESS Education 0.79 0.14 

in £pf total ° ^ R^»3,19 

1. Less E^-erienced/ q_qj gjg g.SI 3,37* 
Less EducaLion ■0,93 

in Control ■ Rr3.39 

■ 0J8 0J5 3,30* 

4. Individualized *1,00 

in E)iporiir,ent3l Rg-3.54 

2. ExperiC'iiced/ 0J3 Vt 
mm -IM 

in Cantrol Rr3.66 
■ ■ ' ' ' M5* 

4. Individualized ■ -LBS 

. in Ccntrol Rg»3.7J 

3. Educated/Sacyri -4.30 

in Control. ^ 



*p<0.05 



mm 



Table 16 



Nm-M Multiple' Mi^ M on Differancei bitween Teacher Types «hen taachiiig 
' Type Two Stydefiti (Indepindant) in the EpHmantal Treatment 



i. 

if;.' 



m. ' 
m, 

ky 



*p<0.05 
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Teacher Type 
1- L Lesi 






3, Edycatid/ anced/ 


Experionced/ i Indlyl- 


Critical 


t 

1 ■ ■ 


Secure Unsure 


Liss Education dualized 


HaluiS 


Teacher iypes 


"te ■ m 3.33 




J 


3. Educated/ 








Secure 

2, Experiinced/ 
Unsure 




i 

3.98* W 




3,33 














1. Less Experienced/ 
Less Education 


1 


yo* 




'4, Individualiwd 


i 


i 

• 
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Table 1? 



Ngiian« Hultlplelaiige Test on Differences between Teacher pfpes ien Tii 
Typi Three Stydants (Low Achievers) in the Experimental Treatment 



Teaclief Type 



e 



aani. 



2, Epri" 1. Less ■ 

enced/ 3, Educated/ E)(peneneed/ i Indi 
Unsiire Secure Less Edycated dyalized 

4,50 m in 



2, E5(per1enced/ 4.68 
' (Jnm 

3, Edycitad/ 3.^6 
Secure • 

1. less Eprleneed/ , OJ^ 
Less Education 

4, IndiviWtied ■ AM 



UP 



*p<0.05 



a. Pi«,.,K.« Rmse'Test on Differences between ^^^^''^'^'^ 
Type FoirStudents (H1gti Achievers) In the Experimental Treatment 



8;: 



If. 

11 I'll' ■■ •■ 




a; Uss Expi 
Less E 



|2, Experienced/ 
If. Unsure 



3i Educated/ 

, Secure 



4. indivldualligd 




1. Less 2. EKpiH' 
EKperienced/ enced/ 
Less Education Unsure 



Hians 



6.35 



2.95 



6*35 



2,95 



2.86 



3.40 



Teacher Type 



3. Educated/ 4. Indivi" 
Secure dualized 



2;B6 



1.44 



3.49 



0.09 



4.91 



1*51 



WtlcalJ 
Values '^^ 



- Discussion 

The direct instruction model used in this study proved effective and ^ 
substantiated earlier reviews of correlational research and the findings 
of others (e.g.! Rosenshtnet 1977; Medley, 1977; Anderson^ Evertson and Brophy^ 
in press*. Bloomi 1976; Bennett^ et al^. , 1976; and Crawford and Stanings, 1978). 
The large main effect produced by the experimental treatnient in this study 
lends support to the direct instruction paradigm (see Good and firouwSf 1978, 
and Good ^ 1n press, for a more detailed discussion of main effects), and to 
the contention that teachers can and do make a difference in student learning 
CQoous Bldulei and Brophy, 1975; Gage, 1978)* 

The Interactions among student type, teacher type and treatment type produce 
findings which also allow a meaningful Interpretation, For instance, type three 
(educated/secure) teachers were quite successful with dependent and low achieving 
students who were 1n the control treatment* On the other hand, they did best 
with high achieving students In the control group* Type three teachers are 
likely to be subject orientated, thus likely to place more emphasis on acconipllshment 
than social concerns; therefore, this finding seems reasonable. Low achieving 
students are likely to get lost in an environnient that stresses achievement 
without lesson structure. Dependent students need mrQ attention and specification 
than they are likely to get in an achievement-orientated environment. Interestingly, 
as one would predict, low achievement and dependent students in the experimental 
treatment do significantly better. This is possibly due to the treatment's 
OTphasis on review (which Increases exposure to content) ^ homework (which provides 
needed practice), and increased structure (which reassures s to some extent, dependent 
chlldrin), 

Typa four teachers (individualized) were relatively ineffective with all 
student types and especially with student type two (independent) 1n the experimental 
treatment and^ to a lesser extents type two students in the control. Although 



this finding may seem contrary to ''conventional wtsdomi" It is rot* Student 
t^pe tivo was labeled as behavloiral ly Independentp but it does not fonow that 
independent students can effect fvely structure their time to meet goals set by 
the tgacher* They are Just as 1 \ke]y to direct thei> attenticn and efforts to 
nQn-teacher- sanctioned events i A clear indication of this possible non-academic 
orientation Is the relatively high degrfie of behavloiral problefns reported by 
indepandent students. T^pe four^ (nndividiial ized) teachers ma^^ allov/ much latitude 
in choice, and it becoiiies dysfun ctional , especial ly for studerits who are likely to 
■ "take advantage" of the situation. 

Type one students (dependent) do best v/ith type tw teacfiers (experienced/ 
unsure) In the experimental trea tment condition and ^ to a lesser extent type 
three teachers (educated/secure) also In the experlTnenial treatment condition. 
On the other hand, they do poorest with type three teachers (educated/secure) 
in the control group. The relat ionshrip between student type one and teacher type 
three has been discussed previously, howevers the dfsccvery that ex peri enced/ 
unsure teachers in the experinienlal treatment do best v/lth dependent students is 
new* This finding seejiis to add suppDrt to those ^ho advocate matching students 
and teachers on the basts of their similarity of characteristic (See Cronback 
and Snow, 1 977). It would seem aiatural that a synblotic relatiDnshIp would 
develop between a teacher v/ho lacks sectjrlty in teaching niath and a student who 
needs teacher support. 

Unsure teachers also seem tfl benefit extensively froni the experimental 
treatment prograni* Apparently, ^he s tructured prcgratn provides these teachers 
with the direction they lacked a^d for which, perfiaps, they were searching. 
Interestingly 5 ixperieficed/ unsure teachers did corsistently better in the 
fiKperlniental treatments regardless of the stLident type they taught. 

T7pe tTO students (Independent) do best with type three teachers (educated/ 
secure) in the experimental trea^tment whereas^ tliey do very poorly with type 
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four (Individualized) in the experimental trsatment condition. The rationale for 
the poor perforniance of type two students (independent) when paired with type four 
teachers (Individualized) In the e;(per1mental treatment seems to stem froni a lack 
of student academic involvenients, due to poor irnplementation of the program by 
these teachers. 

The explanation of why independent students do best with educated/secure 
teachers 1n the experimental treatment seems to correspond nicely with the academic 
involvement hypothesis suggested above. Since independent students are less 
confor^iing to teacher expectations and sanctions^ it is clear that they need 
firm encouragement to stay on task as defined by the teacher. Clearly, teacher 
type three (educated/secure) would be likely to provide such task direction and, 
therefore, do better with independent students* The experimental treatment serves 
to further enhance this task emphasis. 

The last teacher type by treatment type Interaction that was significant 
occurred with type three students (low achievers). Students In type three (low 
achievers) do substantially better with teacher types two (experienced/insecure) 
and type three (educated/secure) ^ in the experimental treatment. Conversely, they 
do the poorest with type three teachers In the control treatment. The relationship 
between teacher type three and student type three has been previously discussed. 
The new finding that low achievers do best with type two teachers (eKperienced/ 
unsure)v in the experimental treatinent again seems to support the idea of matching 
student-teacher characteristics for optimal growth. In this case, the matched 
characteristic would be Insecurity in mathematics. However , simple matching does 
not entirely portray the picture^ otherwise, teacher type two (experienced/unsure) 
in the control condition would also produce Urge student gains. The fact that 
little gain resulted indicates the mediating effect of the eKperimental treatment. 
Seemingly^ the increased structure and direction afforded by the experimental 
treatment has a positive effect on both the teacher and the student. The student 



probably benefits most from the Inr.reas.ed practice and review session, while 
the teacher bineflts from the increased direction that coities from greater 
organization. , 

One of the more interesting findings of this study was the interactions 
between teacher type and treatment type. There exists a strong teacher effect 
in the treatment condition that is not found 1n the control sample. This inter- 
action occurs for type two (experience/unsure) and three (educated/ secure) teachers 
but not for teacher types one and four. An examination of the mean implementation 
scores for the teacher types 1n the treatment group revealed that teacher* types 
two and three significantly Implemented more of the treatment behaviors f-han did 
teachers types I and IV (Means: Type 1 « 8.4S, Type 2 * 9.82. Type 3 = 9.64, 
Type 4 = 8.25). The data collectively suggest that teachers who Implement the 
treatment get good results, yet, soiiie teacher types choose to use tnore of the facets 
of the program than other teacher types. 

Since people will more likely adopt and internalize ideas that are consonant 
with their existing belief system one could predict that teachers who already 
believed in a direct instructional wodeU as called for in the experimental treatment 
program, or teachers who were unsure using their present instructional strategies 
would be more likely to Implement the experimental treatment program if requested 
to do so. Thus, for example, teacher type three (educated/secure) in this study, 
who Indicated they teach in a more direct manner, would be more likely io employ 
tf^ experimental treatment prograni thin teacher type four who prefer to teach 
using an individualized model. Siinnafly, teacher type two (experienced/unsure) 
would probably enhance the treatment because it resernbles the "old" method of 
teaching with which they are familiar, and because they Indicate they are currently 
insecure teaching math in the present manner. Teach.er type one (less eHPerlenced/ 
less educated), on the other hand, showed a high degree of security 1n teaching 
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in the present manner, therefore, they would not be Hkely to change without 
additional and more specific training to show than how to change. 

The reasons that some teacher types chose to use the experimental treatment 
and others did not are important for future experimental studies. In particular, 
if researchers or school officials were interested In maximizing student gain 
but limited in resources and/or time, it would be beneficial to select teachers 
who would Interact with the treatment to produce the desired effect. Alternatively, 
it would be desirable to ejcplore ways to make the treatment more understandable 
and meaningful to type I and type IV teachers who were found to Implement the 
treatirient less in the present study. 

Teachers can and do make a difference. Any atteinpt to design, test and 
impleinent an Instructional program must be cognizant of this fact (See Good,, 
Biddle and Brophy, 1975; and Gage, 1978, for a further discussion). 

The results of this study also lend support to the ATI paradigm. Inter- 
actions between and among student, teacher and treatmerit types appear to be real 
and important. There are some students who perform about as well under one type 
of teacher as another, while others do better in the experimental treatment and/or 
with a particular teacher type. In general, results from this study tend to 
support the matching model theory (Hunt, 1968-, Cunningham, 1976; and Soloman and 
Kendall, 1976) which suggests that if student characteristics are matched with 
similar program and teacher characteristics, achievement will be enhanced. (For 
a more detailed discussion see Ebmeier, 1970). 

The small sample size in some cells demands that co.isiderable caution be 
exercised in any attempt to generalize the results of this study. In addition, 
the reader must remember that the teacher and student data were gathered using 
instruments that employed a self-reporting systan, therefore, they may not 
represent actual student dispostions or teacher characteristics. The long term 
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stability of the student and teacher typologies are also unknown at this point 
and if found to be unstable 1n future Investigations would place additional 
limitation on this study. 

Despite these 1 ■imitations, however, the numbir and magnitude of the inter- 
actions found in this study offer convincing evidence that interactions between 
and among student types, teacher types and treatment types exert influence on 
students-mathematics achievement. In addition, the present study substantiates 
the! value of the research methodQlogy employed by Cunninghani (.1976), Solomon, and 
Kendall (1976) and Bennett (1975) and others who have moved from a unidimensional 
to a multidiinerisional aptitude model. Although complexities do arise from such 
a shift, they can be reduced by clustering teachers and students into groups 
with simnar characteristics. Once clustered, these teacher and student typologies 
can be conceptually defined in terms of patterns of behavior, which ultimately 
make niore sense than isolated behaviors. The scarcity of ATI findings (Bracht, 
1970) in previous research may have been due in part to this tendency to focus on 
single aptitude variables and ignore complex relationships among the other classroom 
variables. 

Further studies in this area probably need to make methodological adjustments 
in two areas. First, the direct instruction treatment program utilized In this 
research needs to be modified such that teachers who are uncomfortable or who do 
not understand some of the teaching requests can still accommodate them into 
thejir teaching style. Although the resuUs presented here lend support in favor 
of the direct instruction's general effectivensss in increasing student mathematics 
achievement, future studies need to include outcome measures in othersdiverse areas. 

Secondly, future ATI studies of this nature need to verify by classroom 
observations the existence of the derived student and other teacher typologies. 
Although studies to date which placed students and teachers into typologies chiefly 
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by pen and paper Instruments have found important results. It is useful to also 
gather some clinical data froin which explanatory theories could develop. 

Although several studies have examined teacher type-student type Inter- 
actions they have generally eniployed different populations or measures. It, 
thereforl, seems useful 1n the immediate future to encourage exploratory studies 
in this area even though they might be overlapping in nature. Eventually an 
integration of the different typologies must take place subsequently followed 
by extensive validation procedures. Researchers who have already conducted 
exploratory studies similar to this one need to follow up their Initial naturalistic 
findings by moving to an experimental design whereby students are selectively 
placed in classroonis which are thought to be advantageous. 
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